Accepted for publication 15th October, 1995 Postoperative analgesia comparable with that of opioids has been demonstrated with the non-steroidal antiinflammatory drugs (NSAIDS). 1,2 An opioid sparing effect has also been observed with NSAIDS, as well as a reduction in opioid induced nausea, vomiting and respiratory depression. This reduction in opioid requirement and side-effects may benefit the patient by producing increased postoperative analgesia and, even, reduce hospital stay)
By inhibiting the enzyme cyclo-oxygenase and preventing the central and peripheral synthesis of prostaglandins, 4 NSAIDs reduce the inflammatory component of pain generation. Prostaglandins are released CAN J ANAESTH 1996 / 43:2 / pp 102-5 from damaged tissue and directly sensitise peripheral nociceptors, and they also play a role in primary and secondary hyperalgesia, s Analgesics given before surgical trauma are thought to have a pre-emptive effect; implying that analgesia will start before the surgical stimulus, leading to a reduction of CNS input and, hence, reducing pain. 6'7 Studies using different NSAIDs pre-emptively have had mixed results; some studies showing a benefit others showing no benefit. 8 '9 In this study we investigated the postoperative analgesic effect of piroxicam given.at different times in the perioperative period. The "melt" formulation of piroxicam was used. In the "melt" tablet the drug is freezedried and, on contact with saliva, the tablet dissolves and the drug is swallowed and absorbed from the gastrointestinal tract; there is no sublinguial absorption. Thus the use of the "melt" tablets avoids patients having to swallow tablets or suffer im injections, n~ 
Methods
The protocol was approved by the Regional Ethics Committee. Following informed written consent 60 ASA 1-2 patients presenting for diagnostic laparoscopy received, in a double blind manner, either 20 mg piroxicam or placebo in the "melt" form at the following 9 times; two hours preoperatively, immediately before induction of anaesthesia or one hour postoperatively. Patients with known hypersensitivity to NSA1Ds, peptic ulcer disease, asthma, renal impairment or receiving concurrent NSAID medication were excluded from the study.
Each patient was premedicated with the benzodiazepine temazepam 10-30 mg po. Anaesthesia was induced with propofol 2 mg.kg -n and fentanyl I mg. kg -n iv and tracheal intubation was facilitated with atracurium 0.5 mg.kg -I. Anaesthesia was maintained with isoflurane I-1.2% (inspired concentration) in nitrous oxide 65% in oxygen. On completion of the procedure muscle relaxation was reversed with 2.5 mg neostigmine and 0.5 mg glycopyrrolate.
The patients' age, height and weight were recorded. Time to the patients' first spontaneous request for analgesia was noted. Postoperative pain was assessed by asking the patient to complete a 10 cm visual analogue scale (VAS): 0 = no pain and 10 = worst pain, at the following times after surgery; on admission to the recovery ward, and at one, two, four, eight, and twenty-four hours. The 10 cm Visual Analogue Score had been explained to the patient at the preoperative visit.
Postoperative analgesia was provided by either cyclimorph '10' 0.1 ml. kg -t or co-codamol (paracetamol 500 mg and codeine 8 mg), two tablets, and this FIGURE Visual analogue scores between the different groups, P < 0.05.
was given to the patient as soon as analgesia was requested.
Statistical analysis was carried out using Analysis of Variance for continuous data. The Kruskall-Wallis test was used for non-parametric data. The difference between groups was tested :using Chi-Squared tests.
Results
Patients in the three treatment groups were equally matched with respect to age, height and weight (Table  I) .
Pain scores recorded on admission to the recovery ward differed. Patients receiving piroxicam two hours preoperatively (Group 1) had lower scores than Group 2 (induction group) or Group 3 (postoperative group) (P < 0.0004). There was no difference in the scores at any other times (Figure) .
Time to first analgesia differed among the three groups (Table II) Postoperative analgesic requirements also differed. In Group I patients nine patients of 20 required further analgesia postoperatively, compared with 16 in Group 2 and 15 in Group 3 (P < 0.04) ( Table IIl) . In Group 1 only four patients required morphine as the postopera- tive analgesic, compared to 13 in Group 2 and 15 in Group 3 (Table II1 ).
There was no evidence of NSAID-induced sideeffects.
Discussion
Analgesia given immediately before surgical stimulus has been described as "pre-emptive" anal;gesia. ''6 Preemptive analgesia prevents or reduces central hyperexcitability, leading to improved postoperative analgesia and reduced postoperative analgesic requirement. Studies using preoperative opioids, local anaesthetics or NSAIDs have shown mixed results. Tverskoy demonstrated the advantage of preincisional wound infiltration in inguinal hernia repair ~ but subsequent studies comparing pre and post-incisional local anaesthetic blocks has not shown a distinct advantage of preoperative local anaesthesia.~2 Recent studies using opioids have shown that ',11-fentanil was ineffective pre-emptively. ~3 However, Richmond et aL~4 demonstrated that preoperative morphine reduced pain scores and postoperative analgesic requirement in patients undergoing abdominal hysterectomy. Morphine has a longer duration of action than alfentanii, suggesting that shorter acting analgesics do not have a sufficiently long time of action to provide pre-emptive analgesia. Preoperative treatment' may only have a short pre-emptive effect acid so not be clinically relevant. 6 Piroxicam with its long half-life and when given preoperatively may provide a longer effect that is clinically relevant.
Instrumentation of the uterus and Fallopian tubes during laparoscopy or surgery leads to prostaglandin release and, the prostaglandins released play a role in pain following laparoscopy. 15 Inhibition of prostaglandin production by the NSAIDS both peripherally and centrally should, therefore, decrease postoperative discomfort and reduce opioid requirement. 2,4 Similarly NSAIDS are used to good effect in the treatment of dysmenorrhea.t6
Preoperative naproxen and piroxicam demonstrated superior analgesia to placebo, for patients undergoing laparoscopic surgery, t7"]8 However, to demonstrate a pre-emptive effect, preoperative treatments must be compared with postoperative. Preoperative diclofenac showed no difference from postoperative diclofenac in patients undergoing laparoscopic tubal ligation 7 and similar results were seen with ketorolac and ibuprofen. t9,2~ Preoperative indomethacin demonstrated no advantage in patients undergoing thoracotomy. 2~ Bradford et al.,  however, showed that a combination of ketorolac and bupivacaine applied to the fallopian tubes and infiltrated to the trochar sites reduced both pain and nausea following laparoscopic surgery, 22 suggesting that a single analgesic treatment is ineffective in providing adequate analgesia for painful procedures.
However, preoperative administration of ketorolac, piroxicam and diclofenac did reduce postoperative pain in patients undergoing laparoscopy. 8,23 In our study the patients giv.en piroxicam two hours preoperatively requested less analgesia and had a longer time to first analgesic request than patients given piroxicam prior to induction or postoperatively. In Group 1 only four patients required a postoperative opioid compared with 13 in Group 2 and 15 in Group 3, this analgesic requi.rement may explain why the.pain scores only differed on admission to the recovery ward. Patients in Group I had very low VAS scores 2.72 on admission to recovery ward compared with other NSAID studies. 7,2~ The studies using pre and postoperative ketorolac or diclofenac used patients undergoing laparoscopic tubal iigation which may explain the higher pain scores than patients in Group I. Although none of our patients underwent sterilization, the pain scores in Groups 2 and 3 were similar to those in previous studies. Patients in Group 1 received 20 mg piroxicam preoperatively, which is the probable reason for the reduction in pain scores. However it is difficult to compare the analgesic efficacy of the NSAIDS, 24 between studies and so a direct comparison of other NSAIDS with piroxicam would be necessary.
Piroxicam given two hours before laparoscopic surgical procedures, excluding tubal ligation, had an analgesic effect. Its use resulted in lower pain scores and less analgesic requirement than pre-induction or postoperative administration. Patients in Groups 2 and 3 required more postoperative analgesia and so piroxicam, when given preoperatively, continued to have an effect in the postoperative period. The advantage of this is that with a long half-life, 24 only a single daily dose is required. Therefore we conclude that piroxicam given preoperatively in the "melt" form is a useful analgesic for intermediate surgical procedures.
